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[0001] This application claims the benefit of Korean Patent Application No. ioOO- 

64335, filed on October 31, 2000 in Korea, which is hereby incoiporated by reference. 

f 
i 

BACKGROUND OF THE INVENTION 
Field of the Invention i 
[0002] The present invention relates to a flat lamp for emitting light to a siirfUce area, 
and more particularly to a liquid crystal display using a flat lamp for emitting light to 
reduce delay time for lamp tum-on despite low voltage and to extend life-spaii bf the 
lamp. 

Background of the Related Art 

[0003] Generally, lamps are classified into two categories according to the principles 
of generating light used as a Hglut source: glow lamps and fluorescent lamps. A flat 
lamp belongs to the fluorescent lamps category since the flat lamp generates visible 
light rays by fluorescence in which ultraviolet rays produced by glow discharge! within 
the lamp stimulate fluorescent materials. 

i 

[0004] Presently, flat lamps are implemented as hght sources for liquid crystal display 
(LCD) devices. Since LCD devices are non-luminous and display images by | 
controlling the amount of light transmitted through a liquid crystal layer, LCD devices 
need additional light sources, i,e„ backlight assemblies, for displaying images, i 
[0005] Exemplary light sources used for backlight assemblies may be classified into 
different categories; a point light source of a white halogen lamp, a linear light somxe 
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of a fluorescent lamp, a plane light source of an electro-luminescent (EL) device or 

I 

light emitting diode. j 
[0006] However, the light source used in conventional backhght assemblies i^ a linear 
light source using a cold cathode fluorescence lamp (CCFL) that requires additional 
features such as a light guiding plate, a diffusion plate, and a prism sheet, for example, 
for producing a uniform plane of light to a display surface. 

i 

[0007] An exemplary solution to solve the above problem is a flat lamp enabled to 
miifotmly emit light to a surface area a planar light source. . 
[0008] One example of a flat lamp for emitting light to a surface area is discl6sed in 
U.S. Pat. No. 5,777,43 1, which is explained hereinafter. ! 
[0009] FIG. 1 shows a plan view of a flat lamp for emitting light to a surface area 

according to U.S. Pat No. 5,777,431, wherein the cover is omitted. i 

I 

[0010] As shown in FIG. 1, a volute channel 6 is foraied by an internal bulkhead 3 
and an external bulkhead 2, wherein the internal bulkhead 3 has a same height as the 
external bulkhead 2 fi:om a rectangular bottom I. A cathode 4 emitting electrohs is 
placed at an end of the internal buUdaead 3 that adjoins with the external bulkhejad 2. 
An anode 5 is disposed at a center portion of the bottom 1 and a gas is injected into the 
channel 6 for arc-discharging. The volute channel 6 has a spiral shape that terminates 
at a center portion of the bottom 1, whereby electrodes emitted from the cathode 4 
travel toward the anode 5 in a coimterclockwise direction. 1 
[0011] In the flat lamp of FIG. 1, an electric field is generated when an electrib 
potential is applied between the cathode 4 and the anode 5, whereby electrons are 
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emitted from tlae cathode 4 to the anode 5, Accordingly, the electrons emitted &om the 

I 

cathode 4 migrate along the volute channel 6 and emit ultraviolet rays as a resujlt of 
impacting with the arc-discharging gas. The ultraviolet rays then stimulate thej 
fluorescent material to produce a glow discharge, thereby producing visible rajjs. 

Namely, the visible rays are emitted through the cov^ (not shown in the drawing) that 

i 

is located at the tops of the internal bulkhead 3 and the extemal bulkhead 2 ancj 

disposed to overlie the entire surface area in which the channel is formed. As ' 

i 

mentioned above, the flat lamp is used as an independent illuminator and as a b^klight 
assembly when placed at a rear portion of a LCD device paneL : 
[0012] Unfortunately, the flat lamp has the cathode 4 and the anode 5 disposeli at 
opposite ends of the volute channel 6. Accordingly, the flat lamp requires a loiig 
response time for producing visible hght during the tuming-on interval and requires a 
high voltage for sufficient luminescence. Such a high voltage inevitably reduces the 
life-span of the electrode of the cathode 4 and the anode 5, and hence, reduces tke life- 

i 

span of tlie flat lamp. Moreover^ the total length of the volute chamiel 6 ultimal!ely 
limits the total size of the lamp, ' 



SUMMARY OF THE INVENTION \ 
[001 3] Accordingly, the present invention is directed to a flat lamp for emitting light 

and a liqtiid crystal display using a flat lamp that substantially obviates one or more of 

i 

the problems due to limitations and disadvantages of the related art, 
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10014] An object of the present invention is to provide a flat lanip for emitting light to 
reduce delay time for lamp tum-on despite low voltage and to extend the life-span of 
the lamp. 

[0015] Additional features and advantages of the invention will be set forth in the 

1 

description that follows and in part will be apparent j&om the description, or may be 
learned by practice of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended drawings. 
1001 6] To achieve tliese and other advantages and in accordance with the purpose of 
the present invention, as embodied and broadly described, a flat lamp includes a bottom 
having a channel uniformly crossing an entire surface thereof, m arc-dischargiiiig gas 
witliin the channel, a cover disposed upon an upper junction siu-face of the bottom, the 

cover coated with a fluorescent material, and an electric field generating means! for 

I 

generating an electric field, wherein the electric field generating means is placed along 

I 

opposmg lateral sides of the channel. 

10017] In another aspect, a hquid crystal display device includes a LCD panell a 
backlight assembly disposed adjacent to the LCD panel, wherein the backlight limit 
includes a bottom having a channel xmiformly crossing an entire surface fiiereo^ an arc- 
dischai-ging gas injected into the channel, a cover disposed on an upper junctioii surfece 
of the bottom, and an electric field generating means for generating an electric f^eld, 

wherein the electric field generating means is disposed along opposing lateral si)ies of 

i 

tlie channel ! 
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I 

[0018] It is to be understood that both the foregoing general description and the 

i 

following detailed description are exemplary and explanatory and are intendedlto 

provide further explanation of the invention as claimed. : 

I 
I 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying drawings, which are included to provide a further | 

! 

understanding of the invention and are incorporaled in aad constitute apart of tihis 

I 

application, illustrate embodiments of the invention and together with the descijiption 
serve to explain the principles of the invention. In the drawings: 
[0020] FIG. 1 shows a plan view of a flat lamp for emitting lights to a surface! area 
according to the prior art; 

I 

[0021] FIG. 2 shows a plan view of a flat lamp for emitting lights to a surfac^ area 
according to an embodiment of the present invention; 

[0022] FIG. 3 A shows a bottom of a flat lamp for emitting lights to a surface area 
according to an embodiment of the present invention; 

[0023] FIG. 3B shows a bottom of a flat lamp for emitting lights to a surface area 

according to an another embodiment of the present invention; 

[0024] FIG. 3C shows a bottom of a flat lamp for emitting hghts to a surface area 

i 

according to another embodiment of the present invention; 

[0025] FIG. 4A shows a cross-sectional view of a channel of a flat lamp for eipitting 
lights to a surface area along a line M' in FIG. 3 A; 
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[0026] FIG. 4B shows a cross-sectional view of another chaxmel of a flat lamp for 

\ 

emitting lights to a surface area; I 
[0027] FIG. 5 shows an assembly view of a flat lamp; | 
[0028] FIG- 6 shows a wire soldering portion of a flat lamp; I 

[0029] FIG. 7 shows a flat lamp for emitting lights to a surface area according to 

I 

another embodiment of the present invention; and j 
[0030] FIG. 8 shows a LCD device in which a flat lamp for emitting hghts toja 
surface area is applied according to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0031] Reference will now be made in detail to the illustrated embodiments o|f the 
present invention, examples of which are shown in the accompanying drawings. 
Where possible, the same reference numerals wiU be used throughout the drawings to 
refer to the same or hke parts. 

[0032] FIG. 2 shows a plan view of a flat lamp for emitting lights to a surfacd area 

according to an embodiment of the present invention. I 

i 
I 

[0033] Referring to FIG, 2, the flat lamp comprises a rectangular-shaped plankr cover 
20 of which a rear side is coated with a fluorescent material to produce surface light, a 
bottom 10 that corresponds to the cover 20 and has a channel 12 into which an bc- 
discharging gas is injected, an electric field generating means 30 placed at opposite 

sides of the channel 12 to form an electric field, and a connector 40 for applying an 

i 

external power supply to the electric field generating means 30. The channel 1!^ is a 
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single connecting curve bent several times to cross an entire surface of the bottom 10 to 

I 

provide a single open surface. An upper surface of the bottom 10 couples with| a rear 
surface of the cover 20, The cover 20 may be formed of a glass material, a heajt- 
resistance resin, a metal or an oxide. 

[0034] The electric jSeld generating means 30 comprises a pair of cathode and anode 
electrodes placed along opposite sides of the chamel 12 to reduce the formation time of 
the electric field. Although FIG. 2 shows the electric field generating means 30 
comprising wires, it may alternatively comprise a fihn or other known electiic ' 
conductor structures. Additionally, the cover 20 may comprise glass or a heat-]:esistant 
resin in order to withstand any heat generated from the channel 12 as well as irradiate 
visible rays produced by the fluorescent material. The bottom 10 may be formed of a 
metal or an oxide, I 
[0035J FIGs, 3 A, 3B, and 3C all show a bottom of a flat lamp for emitting lights to a 
surface area according to the present invention. i 
[0036] Refening to FIG, SA^ the channel 12 is alternately formed to be parallel with 
long and short sides of the bottom to provide glow discharge on a front surface lof the 
bottom 10. For example, the channel 12 extends straight from an opening surface 12a 
at a lowermost long side of the bottom 10 along a rightmost short side of the bottomlO, 
continues along the lowennost long side and terminates at a closed surface 12, thereby 
creating an "S" shape. Accordingly, the shape of the cliamoel 12 may not be liinited to 
the "S" shape but may alternatively be shaped to evenly cross the entire surfacd^ of the 
bottom 10. Such alternative-shaped channels are shown in FIG. 3B and FIG. 3^. 
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[0037] Referring to FIG. 3B, a channel 102 has a volute shape extending in a, 
counterclockwise direction along an outermost edge of the bottom from an opening 
surface 102a fonned at a lowermost long side of the bottom 100 and terminating at a 
closed surface 102b at the center. 

[0038] Referring to FIG. 3C, a channel 112 extends straight from an opening ^surface 
1 12a at a lowenmost long side of tiie bottom 1 10 along a rightmost short side of the 
bottom 1 IO5 continues along the leftmost short side and terminates at a closed surface 
1 12b, thereby creating a "zig zag" or serpentine shape. 

[0039] FIG, 4A shows a cross-sectional view of the channel 12 along a line I-l* in 
FIG. 3A and FIG. 4B shows a cross-sectional view of another channel of a flat lamp 
according to an embodiment of the present invention. 

[00401 Referring to FIG. 4A, wire-installing grooves 14 having a predetexminjed depth 
may be formed on opposite sides of the chaimel 12 to provided for the electric field 
generating means 30 (in FIG. 2). A cathode wire is formed in one of the wire-installing 
grooves 14 and an anode wire is formed in the opposing wire-instalKng groove il4. 
Accordingly, tlie predetermined depth of the wire-instalHng grooves 14 must be 
deterooined so as to not obscure the flow of electrons from the cathode to the an,t)de. A 
bottom surface 16 between the wire-installing grooves 14 is formed deeper than the 
wire-installing grooves 14, Additionally, a reflection layer may be formed on the 
bottom surface 16 of the channel 12 (in FIG. 2) to enable effective production of light 
by the glow discharge. An uppermost surface of the bottom 10 becomes a junction 
surface 1 8 to be coupled with the cover. 
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[0041] Alternatively, referring to FIG. 4B, a film 3 00 may be applied to formj aii 

electric field generating means installed on opposite sides of the channel 12, thereby 

j 

making the wire-installing grooves unnecessary. Instead, opposite sides of the jchannel 
12 are coated with conductive fihns for foming the cathode and the anode. 

i 

Additionally, a reflection layer may be formed on the bottom surface 16 of the channel 
12 (in FIG. 2) to enable effective production of light by tlie glow discharge andj an 
uppermost surface of the bottom 10 becomes a junction surface 18 to be coupled with 
the cover. 

[0042] Processes of assembling a fiat lamp for emitting light to a surface areaj may 
vary in accordance with the desired shapes of the channels and electric generating 
means. The following description is directed toward a process of assembling a flat lamp 
for the case in which wires are selected as the electric field generating means iri the 
claannel shown in FIG, 3A. 

I 

! 

[0043] FIG. 5 shows a disassembled plan view of a flat lamp for emitting light to a 

surface area according to an embodiment of the present invention. 

[0044] In FIG. 5, an electric field generating means is formed by inserting wires 32 

and 34 for a cathode electrode and an anode electrode in wire-installing grooves 14 of a 

channel 12 formed at a bottom 10. A cover 20 is placed upon an upper junction surface 

18 of the bottom 10 and an arc-discharging gas is injected under constant pressure into 

the channel 12 through the open surface 12a. Then, the channel 12 is sealed. 

[0045] In FIG. 6, the v^es 32 and 34 extend to a predetermined length "d" external to 

the open surface 12a of the channel 12 (in FIG, 5), in which soldering margins 32a and 
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I 

34a are respectively provided, Next the soldering margins 32a and 34a corres]|onding 
to the wires 32 and 34 are soldered wth wires extending from the connector 4oi, 

whereby the assembly process is completed. { 

I 

10046] The flat lamp fabricated by this assembly process produces light by thb 
application of an electric field, wherein electrons emitted from the cathode 32 travel 
toward the anode 34 by the application of a voltage jBrom electric field generatixig 
means 30 via the connector 40. Accordingly, the electrons collide with the arc- 
discharging gas disposed in the channel 12 to produce a plasma that generates I 

I 

ultraviolet Hght. The ultraviolet light then stimulates the fluorescent material coated on 
the cover 20, thereby producing visible rays, • 
[00471 Compared to the distance between the cathode and anode in the related art, the 

distance between the cathode and anode 32 and 34 is approximately tlie width cjf the 

i 

channel 12 in the flat lamp according to the present invention, thereby greatly r^ucing 
the distance necessary for generating the electric field. As a result of reducing ihe 
distance between the cathode and anode, the initial response time for luminesc^ce 
after applying power to the electric field generating means 30 is greatly reduced, 
thereby increasing the life-span of the lamp. Furthermore, the flat lamp of the plresent 
embodiment provides a large-sized hght source that is not linaited by the lengthlof the 
channel 12. The size of the flat lamp of the prior ait is heavily dependent upon the 
channel length tliat is determined by the distance between the cathode electrodejand 
anode electrode. Since the flat lamp of the related art places the cathode electrolde and 
anode electrode at opposite ends of the channel, the total length of the channel 
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determines the overall size of tlae flat lamp. Furthermore, the applied voltage required 

I 

to ignite the arc-discharge plasma is dependent upon the relative placement of tjhe 

i 

cathode electrode and anode electrode. In contrast, the flat lamp according to the 

! 

present embodiment maintains a constant distance between the cathode electrode 32 

I 

and the anode electrode 34 even though the channel 12 is elongated. Accordingly, the 

1 

applied voltage necessary to ignite the arc-discharge plasma of the fiat lamp of the 
present embodiment is significantly reduced, thereby reducing the dependence between 
the lamp size and the required voltage. ' 
[0048] FIG, 7 shows a flat lamp for emitting hghts to a surface area according to 
another embodiment of the present invention. 

10049] In FIG, 7, a channel 52 having an electric field generating means, i.e., Wires 32 
and 34, is formed on an upper surface of a round-shaped bottom 50* The chamlel 52 
formed in the bottom 50 has a volute configuration whiding counterclockwise from an 
open surface 52a at an end of a circumferential surface of the bottom to a close<!i surface 
52b at a center thereof A pair of wires 32 and 34 constitute an electric field generating 
means and are fomed along opposite sides of the chamiel 52 to constitute a cathode 
electrode and an anode electrodej respectively. Alternatively, when films are used for 
the electic field generating means, opposite sides of the channel 52 are coated -^vith 
films for the cathode electrode and the anode electrode, respectively. Additionally, 
other components and fimctions of the flat lamp are identical to those of the previous 
embodiment of the present invention. 

i 
i 
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[0050] FIG, 8 shows a LCD device implementing a flat lamp for emitting ligljit 
according to the present inventioa ! 
[0051] In FIG. 8, a liquid crystal display according to tlie present invention includes 

an LCD panel that presents image data and a backlight assembly that is placed at a rear 

i 

surface of the LCD panel to provide a light source. The LCD panel includes a lower 
glass substrate 70 on which thin fibn transistors 72 are formed, an upper glass substrate 

60 on which a color filter 62 is formed, and a hquid crystal layer 80 that is injected 

i 

between the lower glass substrate 70 and the upper glass substrate 60> The backlight 

j 

assembly, which is installed in a lower part of the lower glass substrate 70^ inclixdes a 

i 

cover 20 of which a rear surface is coated with a fluorescent material, a bottomHO 
coupled with the rear surface of tlae cover and having a channel in which an arcr 
discharging gas is injected, an electric field generating means disposed along opposite 
sides of the channel that includes a cathode electrode 32 and an anode electrode 34, and 
a comiector (not shown) that is connected to one end of the electric field generating 
means to supply electricity. J 

i 

[0052] Since a display plane of the liquid crystal display genially has a rectaiigular 

1 

shape, the corresponding shapes of the cover 20 and the bottom 10 are also rectkngvdar. 
Furthermore, the shape of the channel fomed in the bottom 10 maybe altered in 
accordance with the various embodiments described above. 

[00S3J Referring to FIG. 8, a diffusion plate 92, a prism sheet 94 and the like may be 
foraied between the LCD panel and the bacldight aasembly, i.e., on an upper part of the 

! 

I 
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cover 20, thereby providing a light source having more uniform brightness andjwider 

visible angle. t 

i 

[0054] As a flat lamp for emitting light is applied to the liquid crystal display |havirig 
the above embodiments, high brightness is attained by providing a uniform ligilt source 
having high directiveness over an entire display surface. MoteoveTi the hquid crystal 
display may be driven with lower power consumption by implementing a flat l^p 
according to the present invention. Furthermore, the Hquid crystal display accolrding to 
the present invention can provide a large-sized display screen by enlarging the size of a 
backlight assembly. 

[0055] It will be apparent to those skilled in the art that various modilicationsj and 
variations can be made in the flat lamp and liquid crystal display using the flat lamp of 
the pi'esent invention without departing from the spirit of scope of the inventiotl. Thus^ 
it is intended that the present invention covers the modifications and variations [of this 

i 

invention provided they come within the scope of the appended claims and their 
equivalents. | 
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